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(54) SWITCHING POWER SOURCE CIRCUIT 
(57)Abstract: 

PURPOSE: To achieve high-speed switching and reduce 
loss due to continuity loss in a switching power source 
circuit of a stabilized power source. 
CONSTITUTION: Input terminal T1 1 is connected to one 
end of a primary terminal of a transformer TR, the other 
end of the primary terminal of the transformer TR is 
connected to the drain side of a field-effect transistor 
01, and source side of the field-effect transistor 01 is 
connected to the input terminal T12. A capacitor C is 
connected to the input terminals T1 1 and T12 in parallel. 
An insulation gate bipolar mode transistor 02 is 
connected to the other end of the primary terminal of 
the transformer TR and input terminal 12 in parallel with 
the field-effect transistor 01. The collector terminal of 
the insulation gate bipolar mode transistor 02 is 
connected to the other end of the primary terminal of 
the transformer TR and its emitter terminal is connected 
to the input terminal T1 2. 
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[If*:^! 1 ] fiSmEESrPWM (Pulse Width Modula 
tion ; ^<yu:^^-gmm) ^f-^tct^oT^/E LTtU;^i-'6;^ 

(FET;Fi eld Effect Transistor) 

hy<-rJ3<— 7-=e— K N^>":^;^i57 ( I GBT ; Insulate 
d Gate Bipolar mode Transistor) . 

t^wmt-r^m^t^imm<o:;^^ ^y^i^^mMM^o 20 
[0001] 

"^^^mMMmcmV^. ^tlCilg^mEE^PWM (Pulse 
Width Modulation ; y<J\^:^^^m) <t-^lCtt^oT^J£ L 

[0002] 

W^^h'y^i^:^^ (FET;Field Effect Translsto 30 

r) \c^^xm:'d^mj£^mmLxmtiLx\^'tLo 

[0 0 0 3] II14J1, V^^(D:^4 y'^^^VmmiBl^^Tjk 
2 3. T 2 475>e>ai;^^n5a3;'jll/3E^gtiLT. PW 

tjmw-mjBimxh^o :ithh(Dy</u:^iumm\B\^2 iR 4o 

[0 0 0 4] Kt^^^T 21. T 2 2 itZ\^mM.t LT. 

lII:^J^^nT^/^/«^l/^ii:J5^ma^;!)5gcgg^^^^ rcT^A;'^^!^^^ 

l> 7 T R h ^ > e;^;^ 

^Q(OKL-^> (drain ) {RiJtcjgg^^ tt. $tb(cm#3a 
^Vyl^i^T.^Qoyy—:^ (source) ftiJfiA;^idffi^T 2 
2f;::g^^^n. — o(Dmmf^^mf^L.X\^^^, /^ib\ ® 

h7>'v^;^^5'Q(7>y— h (gate) ilijtcfi. PWM J^? 




iRp^^pe _ 14 15 4 2 

2 

ft-§-Wp ^ai;^-r5^^yi-;^iti©JPlH]S§2 i7!>5^M^?;ruT 
[0 0 0 5] i^fz. ±Mm^m:im\\l.x . Xti^^r 

2 1 t7<t^m^T 2 2 t(Dm{zn=^>v'>v-c7^mm^ 

S§2 2(75A;^mii{c:^M^:^t. W-m\B}^2 2(DmtimU:im 
t)^^^T2 3, T 2 4{C^g!^tLTl>'5o 

[0 0 0 6] Z(D\B\mmf^\^J:'oX. A:hm^T2 1. 
T 2 2?5^p5A;^j^n;tii[ffiS;EJi. ^<>'i^;^'ie^J^lHlg&2 

>v=;^^Qco>^-f 5/^Vi/{c:t*oT h 7 v;^ T R A;^ 
{RiJcoHgft^jEEji^^^jl^^n. ¥»lHlK2 2^:^LTW:^S8 
T-T2 3, T 2 4;^-ibB:?5^m£E7!i^ffi;^$tl5o ^(7):?^^ 

{ZX^Xmmm&<D^^±^^ ^ RX/^hTTb^ *) <DS^B# 

[0 0 0 7] 

mt^^\Lx\^^fzo ^<Dfz}t. mMm^±.\f^tmmm\^ 

[0 0 0 8] :^^m\-t:z(DXofj:.^Acm.^X^^^thfzh 

<Dx^^. 'mm\::.^^ y^>^^rro tth{z.mmm\c 

[00 0 9] 

[Biii^«?^-r5^ci'!)co^^] :^^mx\±±.mwkm^m 

^ir^tzmz., ii:«Smm^PWM (Pulse Width Modula 
tion ; y^ji-M^^m) \t^\z.V^r>X^fE\.xmti'r^y^ 
:y^>':/maiIH]S§^;l:^oV^r. PWMit-i-^t±l;^-f 

\%%tV.X\^t^-t^mwmi^t. mjiSSS^t-^^Stt 

rii:«SEE^»fg!t-5^#?aimh7V>?;^^ (fet;F 

ield Effect Transistor) t&ISm#?a^ h 7 >'v>:^ 

>'>^;^^$' ( I GBT ; Insulated Gate Bipolar mode Tr 

ansistor) ^^-t t^W^t'r^:^-< 

[0010], 

[f^ffl] >'^V^•;^l|iSJ»IpI2S;5^t>t^;^^i^fcPWM^t#^ 
m^-tl.xn!itjir^, ^fz. fSSIfllpIKfl. PWMit-§- 
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[0011] wOlt^(-J:oT. PWMiB-^-^'^:ty^^h 

:^>'--^m^'r^t^n^\cmmj)^h9>^i^:^^ (fe 
(I GBT)'oy- hmjEj^mT-t^tthiic^ii-^^ 

[0 0 12] Z<Dmm^—hy<^7i^—9^—h'h'7>i^ 
:^^nBJT (Bipolar Junction Transistor) i: D < 

[0 0 13] 

y</\^M^mmmm i i . i-'-riHjss i 2 . i^^wihiss 

13. ¥^[H|ggl4. ri^-^Vf-C. m#S!j*h7^^S^ 
(FET) Qi. mm^-Vy^-f^-J^-Wy 
l^'y:^^ (IGBT) Q 2 2^T/ h 7 V^^TRtCjzoTlS 
^^tb^o ^>/i-;^*I^iJf®{HlsSi 1 fltU;^i^T-T 1 

3, T 1 47!j^^£tJ;^^H5m;^«iE^^iELT. PWM 

m;^i-^o f^msiEjKi sfipwMft^wp ^t/jgi^ft 

[Hissi 1. wiijisi 2. w^mmm^i ^Ruwm 
iHjssi 4 (D^w^t^^^mj&\±vt^t^h^hfhxy^^^(D 

[0014] At^^l-T 11. T 1 2 \C\±mM.t LT. 

m^-^tix\^^tj:\,^m.mmMtmm^ti^o roA;^is-f- 

[0 0 15] ^7t. itSgfllHlSSfcM^iJLT. A;^«^T 
1 1 tAfi^^T 1 2 <!rorrfl(::(i=i V7^vi^c;&5g^^^ 
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«ijiS^<7)te)iStc, ';/>5^i^T-fiA;^iffi^^T 1 2t::. 

[0 0 16] /c^*5. m#^>!imh7>^v?^i5^Q Itliteigfey 
— hy<^ /Jf— -7^— K h^Vv^J^^Q 2 t\tmi^X:t> 

JO — hy<4 n^—^'^e— K h7 Vv^;^^Q 2 0X>r y'f-l^^ 

[0 0 17] x'?yu><.4ii$ij^(piigg 1 i;o^p5ai;^^tt 
3{c:A;^^tL5o PWMft-^wp ^^\^fz.f^ u^m^ 

Wd ^m:b't^o ^(Dv"^ u^[eIS§i 2 <Dfcb;^ifjfim# 
^mhy:yi^:^^Ql(D^'-h (gate) {RiJtcSM^nr 

i{-A;^^tb5o mm\^. pwMm^-wp RumMin-^ 

Wd ^Sftfcf^S«[pJg&i 3ti, ::ii%h(Dm^'<Dt^mm 
^mwvx><^^ y^^^iSfit-^-ws t\.xmtiir^o ^ 

K h 7 Vi^;^ Q 2 A;^ ^ti^o 
[0 0 18]^LT. h^>:^TR(Di:7mW^i'±Wm 

©ssi 4coA;^fiij(«igi!^tL. w-mm^i 4(Dti^Mm-^ 
30 wy^^ffi^Tis. T 1 4{;i^gg$ttri>^o rcoiHisgIS 
^(cioT. A;^ffi^Tii, T 1 2;)^e>A;^^tbfcii: 

^S|g[eI?S 1 3 7!)^P>m;'j^tl'5-:^-r !y^V^/{t-§-W 

s {zX^xmm^— hy<^ Tn—'y^— }<' h^>i^:^^Q 

Q 2 O h S/E;*Mg:T-r ^i:<tt>{c^u>5^>5^ mm 
[0 0 19] Lfc}6^oT. :^>ffitn:cO®b^;te^y- h/< 

[0 0 2 0] mc. i&m^—vy<^n'-—y^—vh'y> 
i>:^^Q2 <Di^—>:tymm^mtTm^m\co\^^xm. 
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[0 0 2 1 1 ^-r y^^^m-^ws (Dmt\::^^x^ ^ 

®/iVeE60^'^_b;iSi9^§:»tT. B#^J t 2 {Cjteg^>>'- h 

M t 1 <i:0#gij t 2 <*:CO0#rBir«1Plli^ — >':^Vjijl0$Pfl t 
d(on) T'fe »9 . 0#^J t 2 <t t 3 (T^S^rBlPnlRif 

[0 0 2 2] ^fz. P#^J t 4ic:y- hmJEVeE;ii5+5 V 

2 ^?JStb5«»ft I c 7)^^(^ft:^mS{tt0 9 0%f^]gL. 
b^Pb^ t 6 iiz:^(DM:±miS^M(D i 0%tc:iti-'5o r t^)0#^J 

1 4 <>:B*^j 1 5 t<DmB'imm^'t^->'yi-ymm^mtd 
1 5 tmm t 6 t<Du^mmm\±. T^m^ 1 1 r-^ 

[0 0 2 3] ^^m(D:^^ y^^ymMM^ 1 0 

(Dmm:i^\^^x^-< M.j'\—h^m\^^xmm-r^o 

0(:::fc(t5P#rBlcoSi§(ct^^oT^^{b-r5if^^;^L. HI 
[0 0 2 4] ^^J til -CPWM^t-f-Wp 

(off) tT^^r^itf t(7:>^x7jk^tih^^m (i^T> m 
i,c mmmtd J (t^^Po ) tziimrux. mmt 1 2 
\^mmm^rwd . ry^v-^^t^-ws ^t;5m» IP t>i 

^ K hy>'i^y^^Q2(D:^-( ^y'f-:yy<7)mti(Dtzib^zm 
mt 1 SX^ib±^^^ ^^T-r^o rCT% 1;#$$/J:^h 
^^-v^^t^Q 1 ^I/JfiJty— h^W^— -7^— K h^>' 
v^^^Q 2(7)2^ii0^t;ij^ft5 K W > • xPp^mEE, 

vi-Dx^j:fj{c^Am, i.tz^mm^(Dmcm^n 

[0 0 2 5] ^ LT. 0#^J t 1 4 -CPWMlt-^Wp C03i: 
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60 ^tz. ^Mt 1 3;&^f5iij^^rfl td ^c*tiittr. B# 

1 1 4T— ^ft:^m$^fe(c;:^->fc^. y^^^m^- 

Wd«;iSeoT±0 AtC/^5o m«tlc fiS#^J t 1 47!)>b 

^->':^ymmmmtd(off)^^mmmTi.ihi^. mm 

t 1 5T± 0 Ad/^^o 

[0 0 2 6] ^m:i. t 1 1 XAtl^tlhPWMiB 

#Wp <bS/^S^</U^iffi:iS^^J t 2 IXAti^tlXh. 

10 mn 1 2 1 t^hmmmm t d ttigt^r. b^^j 1 2 2 

iSjjim^wd , >^-r ';/f^>'i/'ft^ws 25:U^«iKLlp TS^i: 

>v^^:^Q 2(^;^-r :y^>'^(O5itt<^yb*!)«c:0$SiJ t 2 3 
XtL'h±.t^^^^T't^. ^tz. B^gfJ t 2 4T'PWMft 

hTT)^^. mm t 2 4 t d tznmtix. m 

n t 2 5 tcg^im^wd Ti^iz^T;^^ "9 ^^T-T 5o m^ffi 
I p flBfSiJ t 2 5 -e- 0.ft:A:m»Sffl{::/c^o/c^g. :y 

20 t 2 Af)^h^-i^:^-7mmmf^td{offy^mMtmTi. 

ih^. B#S'i t 2 5 T-± 0 A(C/^5o 

[0 0 2 7] CpLT. PWMft-^Wp /il5;;^>'7!>^lb;^->' 
-'il^i-5 ^ # fiilj^ft-i-Wd trS^tfcS^?;!!:^ h ^ V 
v^:^i$'Q 1 i^^'^tl-^^-L (0#^ijtl2. t2 2) . -^(^ 

■^-^ (P*^J t 1 3, t 2 3) , PWMft-^Wp 7)^ 

5fetc;t:7 Li&i?!? mp\ t l 4, t 2 4) , -t<30Sffi#^ 
5, t2 5) . PWMftWp • :^7(Cj;-5®# 

[0 0 2 8] ^fc. :?J->'}g;^^:^^^g:V^ffi^y- ^y<^7K- 
I tm^\\:^mmrr^zt\z.^^x. m^mm^m^^^^ 
\!i^f)mj£(om'^V5±-r^ r t i)-x^^, 

[0 0 2 9] iSj^B^Ktd ^^—>7irymmm 

m td(off)<l:TI^B#r0l t f <b<DfpT^^ix^0#ra<l:-r^ 
:l t{^X^X. M^y)}^V'7iyiy:^^Q\f}^:^iy\^X\^^ 
40 ^m:i^m^— Vy<-<7f.— y^— K Vy>^J7.^Q2^ 

[0 0 3 0] ^J.AL(Dmnx\'t. h ^ > v^;^ Q 

io>^^ 5/^>^i/B#PBi^ roj tx^xmrnrnf^td 

y'jSjlBfrfl td(off) <t:TI^B#ra t f <t(^fp-C^^ 

^^j^ h^>>^;^^Q V^<^yf-—^^— K 

h7>-v^>^^Q 2com^-g^t?ii:tcji;i:T. 

K h^^-v^;^:57Q2^56^(;i7h:7i(,ft$-ti:>5::^;5S 

50 x^^ mmm^m \^wt'^ L r t <t 1/ No 
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[0 0 3 1] 

[mi] ^mm(DP.^ ^y=^i^:^fmwMm^^i-mxh 
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— hX$>^, 

10 y^>^mmim^ 

1 1 /^/u^ipsSiJfSlBJSS 

12 i^-YlElSS 

1 3 t^mm^^ 

1 4 ¥»IHISS 

10 Ql FET (Field Effect Trans i stor ; MW^^ N ^ 

Q2 I GBT (Insulated Gate Bipolar mode Transi 

stor ; mm^— hy'i^T^—y'e— h'hy>'iyP^^) 
TR hy>::^ 

Wp PWM (Pulse Width Modulation ; ^<yuxi|i^ 

m) iB^■ 

\ Wd gjgft-^ 
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